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Page 1 


D212-664-1 0 1TRN 


Crosstube 
Turning 
Detail 


Start 
Date: 
7/10/12 


Required 
Date: 
8/17/12 


Reference: 


Item ID: 


Revision 
ID: 


Item Name: 


Approvals: 


Sequence 
IDI 
Work Center 
ID 
l Draw Nbr 


[m12=664-141 


100 


Start 
Qty: 
1.00 


Req'd 
Qty: 
1.00 


Process Plan: _ML G 


QC: __ 
. 
_ 


Operation 
Description 


Revision 
Nbr 
--1 


Rev D (DEO) 
I 


Accept 


*1 * 
*1* 


Date: Xl-/;::B-P 
Tooling: 


Date: __ ~__ 
~ 
SPC (YIN): 


Set Upl 
Run Hours 


0.00 


*Nqnnn4n1 nn* 
Setup 
Start 
*N~1* 


Stop 
*N~?* 


Cust Item ID: 


Customer: 


Run 
Start 
*NR1* 
Date: 


Date: 
Stop 
*NR?* 
} 


ToolID 
Tool # 
Plan 
Accept 
Reject 
Reject 
Insp. 
Code 
Qty 
Qty 
Number 
Stamp 


2-Tum first side as per Folio FAI13 


I-Fill tube with sand & install plugs DT8534 on both ends as per Folio FAI 13 


3-Blend transition 
lines only, **do not sand whole tube**: 


FOLIO REV: It] 
DWG REV:_' 
..•.D-#C- __ 
*Use mill bastarB'file, 
brush file repeatedly 
with file card. 
*Do not use sandpaper 
coarser than 320 grit. 


07//1",[ 


J;)/o 7/7[) 


0.00 
Memo 


MaRl 
SEIKI CNC LATHE LARGE 
*1 nn* 
Mori Seiki 


Mori Seiki CNC Lathe Large 


110 
QC 1- Inspect dimensions 
to dimension 
sheet 
0.00 
*11 n* 
QC 


Quality Control 


Memo 
0.00 


NCR: 
Yes 
/ 
No 
WORK ORDER NON-CONFORMANCE I UPDATE 


DQA: 
Date: 
_ 


QA Closed: 
Date: 


DISPOSITION 
AGAINST DEPARTMENT/PROCESS 
Work 
Order: 


Rework~ 
Sk;d-tUbe~ 
crosstUbe~ 
Water Jet~ 
Eng;needng~ 
Part No. 
Scrap 
Machining 
Small 
Fab 
Prod. 
Eng. Coar. 
Quality 


Use-as-is 
Thermoforming 
Finishing 
Rec/Store/Packaging 
Other 


NCR No. 
Work 
Order 
Update 
Large Fab 
Composite 
Supplier 


Root 
Description 
of work 
order 
update 
Initial 
Action 
Sign & 


Cause 
Date 
Step 
Qty 
or Non-conformance 
Chief 
Eng 
Description 
Date 
Verification 
QC Inspector 


Doc/Data - 
Equip/Tooling- 
Operator - 
Material 
f-- 
Setup 
--- 
Other 
~ 
Process 
~ 
Supplier 
'-- 
Training 
'-- 
Unapproved 


FAULT CATEGORY 


Landing Gear 
General 
~ 
..=- 
.....- 
- 
Bending 
Bend 
Grain 
'-- 
Ovalized 
~ 
Press",e!Forced 
~ 
~ 
- 
Centre Not Concentric to O/S 
BaM/Route 
Hardware 
I-- Over/Under 
tolerance 
Tem peratu re/Cu re 
~ 
~ 
- 
Cracks 
Broken/Da 
maged 
Inspection 
Incomplete 
Part Incorrect 
Weld 
~ 
I-- 
- 
~ 
Crushed/Crimped. 
Burrs 
Instructions 
Incomplete/Unclear 
Part Lost/Missing 
Wrong Stock Pulled 
~ 
I-- 
- 
~ 
Cuffs 
Contamination 
Maintenance 
Part Moved 
~ 
I-- 
- 
I-- 
Heat Treat 
Countersink 
Mislabeled 
Positioned Wrong 
f-- 
- 
- 
I-- 
nOther 
Inspection 
Strip in Tube 
Cut Too Short 
Misread 
Power Loss/Surge 
I-- 
- 
- 
I...- 
Ripples in Bend 
Drill 
Holes 
Offset 
- 
- 
- 
Torque Waves in Extrusion 
Drawing 
Out of Calibration 
- 
- 
- 
Turning Sequence 
Finish 
Out of Sequence 
- 
- 
- 
Wave/Twist 
in Tube 
Folio 
Outside Dimensions 


H:/FORMS/QualityAssurance\approvedQA/NCRWORevG 


J 


Work Order ID 
87556 


July-19-12 
1:21:56 PM 
*H7flflR* 
Page 2 


--_._---------_._-- 
-,-~-- -- 
-_ .._- 
-_. __ ._-------_._---------------~._--------- 
------- 
-- 
----------------------- 
-------------- 
------- 
Item ID: 
D2l2-664-l 
alTRN 


Revision 
ID: 


Item Name: 
Crosstube 
Turning 
Detail 


Accept 
*Nqnnn4n1 nn* 
Setup 
Start *N~ 1* 


Stop 
*N~?* 


Start 
Date: 
7/10/12 


Required 
Date: 8/17/12 


Reference: 


Start 
Qty: 
1.00 


Re~'d Qty: 
1.GO 
*1* 
*1* 


Cust Item ID: 


Customer: 


Date: ~_'_' 
'__ 
Tooling: 
Approvals: 
Process 
Plan: 
~ 


QC: 
_ 
Date: 
SPC (YIN): 


Date: 
_ 


Date: 
_ 


Run 
Start 


Stop 
*NR1 * 
*NR?* 


Sequence 
IDI 
Work Center 
ID 


120 
*1')0* 
Mori Seiki 


Mori Seiki CNC Lathe Large 


Operation 
n~scription 


MORl SEIKI CNC LATHE LARGE 


Memo 


I-Tum 
second side as per Folio FAI13 


Set Upl 
Run Hours 


0.00 


0.00 


ToolID 
Tool # 
Plan 
Accept 
Reject 
Reject 
Insp. 
Code 
Qty 
Qty 
Number 
Stamp 
_L 
1- 
KC 
(2~'f-.3/ 


2-Blend transition 
lines only, **do not sand whole tube**: 
*Use mill bastard file, brush file repeatedly with file card. 
*00 not use sandp 
p r coarser than 320 grit. 
FOLIO REV: 
OWGREV: 


3-Remove 
sand and plugs 


130 
*1~O* 
QC 


QCI- Inspect dimensions 
to dimension 
sheet 


Memo 


0.00 


0.00 


Quality Control 
+ PERFORM 
ULTRA SONIC MEASUREMENT 


DQA: 
Date: 
_ 


[ 


I 
I 
I 
NCR: 
Yes/ 
No 
WORK ORDER NON-CONFORIYIANCE I UPDATE 


QA Closed: 
Date: 


DISPOSITION 
, 
AGAINST DEPARTMENT/PROCESS 
Work 
Order: 
,\ 


Rework~ 
Sk;d-tUbe~ 
crosstUbe~ 
Water Jet~ 
Engineering~ 
\ 
Part No. 
Scrap 
Machining 
Small 
Fab 
Prod. 
Eng. Coor. 
Quality 


Use-as-is 
Thermoforming 
Finishing 
Rec/Store/Packaging 
Other 


NCR No. 
Work 
Order 
Update 
Large Fab 
Composite 
Supplier 


Root 
Description 
of work 
order 
update 
Initial 
Action 
Sign & 


Cause 
Date 
Step 
Qty 
or Non-conformance 
Chief 
Eng 
Description 
Date 
Verification 
QC Inspector 


Doc/Data 


;"."- 
- 
Equip/Tooling- 
, 
Operator - 
, 
Material 
i-- 
Setup - 
Other 


""- 
Process 


""- 
Supplier 
~ 
Training 
~ 
Unapproved 


FAULT CATEGORY 


Landing Gear 
General 
.-=- 
...-- 
- 
...-- 
Bending 
Bend 
Grain 
Ovalized 
~ 
Pressure/Forced 
I-- 
I-- 
- 
I-- 
Centre Not Concentric to O/S 
BOM/Route 
Hardware 
Over/Under 
tolerance 
Temperature/Cure 
I-- 
I-- 
- 
I-- 
Cracks 
Broken/Da 
maged 
Inspection 
Incomplete 
Part Incorrect 
Weld 


""- 
I-- 
- 
I-- 
Crushed/Crimped, 
Burrs 
Instructions 
Incomplete/Unclear 
Part Lost/Missing 
Wrong Stock Pulled 


""- 
I-- 
- 
I-- 
Cuffs 
Contamination 
Maintenance 
Part Moved 


""- 
I-- 
- 
I-- 
Heat Treat 
Countersink 
Mislabeled 
Positioned Wrong 


""- 
I-- 
- 
I-- 
nOther 
Inspection 
Strip in Tube 
Cut Too Short 
Misread 
L.- Power Loss/Surge 
- 
I-- 
- 
Ripples in Bend 
Drill 
Holes 
Offset 
- 
I-- 
- 
Torque Waves in Extrusion 
Drawing 
Out of Calibration 
- 
I-- 
- 
Turning Sequence 
.' 
Finish 
Out of Sequence 
- 
I-- 
- 
Wave/Twist 
in Tube 
Folio 
Outside Dimensions 


H:/FORMS/QualityAssurance\approvedQA/NCRWORevG 


0.--<. 
o 
• 
0 
_ 
<--~- 
- --- 
------- 
Work Order ID 87556 


July-19-12 
1:21:56 """PM 
*R7~~R* 
Page 3 
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+ CHECK ULTRA SONIC MEASUREMENT 
AND ORIENT ATION FOR 
BENDTNG 


Start Date: 
7/10/12 
Required Date: 8/17/12 


Reference: 


Crosstube Turning Detail 


Memo 


Tool # 
Plan 
Accept 
Reject 
Reject 
Insp. 
COd]i;~I::~s: 


ToolID 


*Nqnnn4n1 
nn* 
Setup 
Start *N~1 * 
Stop *N~?* 


Cust Item ID: 
Customer: 


Run 
Start *NR1 * 
Date: 


Date: 
Stop *NR?* 
------ 
------------ 


0.00 


Set Upl 
Run Hours 


0.00 


Tooling: 


SPC (YIN): 


Accept 


*1* 
*1* 


Date: 


Date: 


Start Qty: 
1.00 
Req'd Qty: 1.00 


Operation 
Description 


QC8- Inspect parts - second check 


Process Plan: 


QC: 
_ 


D212-664-1 0 1TRN--------~J 


*1 Lln* 
QC 


Quality Control 


Approvals: 


Sequence IDI 
WorL Center ID 


140 


Item 10: 


Revision ID: 
Item Name: 


GRIND ONLY TRANSITION 
LINES SMOOTH 
LONGITUDE 
WAY. 


145 
*1Llt;* 
Crosstubes 


Crosstubes 
Memo 


0.00 


0.00 
%J--- /.2 ..q~~---- 


ISO 
0.00 


1- PRESSURE 
WASH X-TUBE INSIDE AND OUT 


*1 t;n* 
HandFXtube 


Hand Finishing 
Crosstubes 
Memo 
0.00 


2- ACID ETCH X-TUBE INSIDE AND OUT. USE RED SCOTCH 
BRITE 


NCR: 
Yes 
/ 
No 
WORK ORDER NON-CONFORMANCE 
/ UPDATE 


DQA: 


QA Closed: 


Date: 


Date: 


DISPOSITION 
AGAINST DEPARTMENT/PROCESS 
Work 
Order: 


Rework~ 
Skid-tUbe~ 
crosstUbe~ 
Water Jet~ 
Engineering~ 
Part No. 
Scrap 
Machining 
Small 
Fab 
Prod. 
Eng. Coor. 
Quality 


Use-as-is 
Thermoforming 
Finishing 
Rec/Store/Packaging 
Other 


NCR No. 
Work 
Order 
Update 
Large Fab 
Composite 
Supplier 


Root 
Description 
of work 
order 
update 
Initial 
Action 
Sign & 


Cause 
Date 
Step 
Qty 
or Non-conformance 
Chief 
Eng 
Description 
Date 
Verification 
QC Inspector 


Doc/Data 
f-- 
Equip/Tooling 
f-- 
Operator 
- 
Material 
- 
Setup 
- 
Other 
. 
- 
.. 
." 
Process 
- 
Supplier 
- 
Training 
- 
Unapproved 


FAULT CATEGORY 


Landing Gear 
General 
....;;;... 
- 
r-- 
- 
Bending 
Bend 
Grain 
Ovalized 
~ 
Pre"ure/Fmced 
- 
- 
f-- 
- 
Centre Not Concentric to O/S 
BaM/Route 
Hardware 
Over/Under 
tolerance 
Temperature/Cure 
- 
- 
r-- 
- 
Cracks 
Broken/Damaged 
Inspection 
Incomplete 
Part Incorrect 
Weld 
- 
- 
f-- 
- 
Crushed/Crimped 
Burrs 
Instructions 
Incomplete/Unclear 
Part Lost/Missing 
Wrong Stock Pulled 
- 
- 
f-- 
- 
Cuffs 
Contamination 
Maintenance 
Part Moved 
- 
- 
f-- 
- 
Heat Treat 
Countersink 
Mislabeled 
Positioned 
Wrong 
- 
- 
- 
- 
nOther 
Inspection 
Strip in Tube 
Cut Too Short 
Misread 
Power Loss/Surge 
- 
- 
- 
- 
Ripples in Bend 
Drill Holes 
Offset 
- 
- 
- 
Torque Waves in Extrusion 
Drawing 
Out of Calibration 
- 
- 
- 
Turning Sequence 
Finish 
Out of Sequence 
- 
f-- 
- 
Wave/Twist 
in Tube 
Folio 
Outside Dimensions 


H:/FORMS/Quality 
Assurance\approved 
QA/NCRWO 
Rev G 


--~----_ .•._. 
-- ._--- --, --_._-----_._---~~~-- 
---- 
----~--_._- 
- 
---- 
--- 
--_ ... ------- 
---------~------~---~----------~ 
.. ---~- 


____0.- 
~ 
~ 
~ 
~ 
~ 
~_ 
Work Order ID 87556 


July-19-12 
1:21:56 PM 
~-----~----- 
-~---- 
. 


Item ID: 
D212-664-10ITRN 


Revision 
ID: 


Item Name: 
Crosstube 
Turning 
Detail 


Accept 
*R7FlflR* 


\*Nqnnn4n1 nn* 


..~ 


Page 4 


Setup 
Start *N~ 1* 


Stop *N~?* 


Start 
Date: 
7/10/12 


Required 
Date: 8/17/12 


Reference: 


Start 
Qty: 
1.00 


Req'd 
Qty: 
1.00 
*1* 
*1* 


Cust Item ID: 


Customer: 


Approvals: 
Process Plan: 


QC: 
~ 
_ 


Tooling: 


SPC (YIN): 


Date: 


Date: 
_ 


Run 
Start 


Stop 
*NR1* 
*NR?* 


Sequence 
IDI 
Work Center 
ID 


160 


Operation 
Description 


QC5- Inspect part completeness to step on WIO 


Set Upl 
Run Hours 


0.00 


ToolID 
Tool # 
Plan 
Code 
Accept 
Qtv 
Reject 
Qty 
Reject 
Number 
Insp. 
Stamp 


*1~n* 
QC 


Quality Control 


170 
*17n* 
Packaging 


Packaging 


180 
*1 An* 
QC 


Quality Control 


Memo 


Packaging 


Memo 


Identify and Stock in kanban rack 
Location: 
Lir 


QC21- Final Inspection - Work Order Release 


Memo 


0.00 


0.00 


0.00 


0.00 


o~oo 


lJ10 


NCR: 
Yes 
/ 
No 
WORK ORDER NON-CONFORMANCE 
/ UPDATE 


DQA: 


QA Closed: 


Date: 


Date: 


Work 
Order: 
DISPOSITION 
AGAINST DEPARTMENT/PROCESS 


Rework~ 
Skid-tUbe~ 
crosstUbe~ 
Water Jet~ 
Engineer;ng~ 
Part No. 
Scrap 
Machining 
Small 
Fab 
Prod. 
Eng. Coor. 
Quality 


Use-as-is 
Thermoforming 
Finishing 
Rec/Store/Packaging 
Other 


NCR No. 
Work 
Order 
Update 
Large Fab 
Composite 
Supplier 


Root 
Description 
of work 
order 
update 
Initial 
Action 
Sign & 


Cause 
Date 
Step 
Qty 
or Non-conformance 
Chief 
Eng 
Description 
Date 
Verification 
QC Inspector 


Doc/Data 
f-- 
Equip/Toolingf-- 
Operator 
f-- 
Material 
- 
Setup 
- 
Other 
- 
Process 
- 
Supplier 
- 
Training 
- 
Unapproved 


FAULT CATEGORY 


Landing Gear 
General 
...;:;... 
- 
r-- 
- 
Bending 
Bend 
Grain 
Ovalized 
~ 
Pre"urejFocred 
- 
- 
f-- 
- 
Centre Not Concentric 
to O/S 
BaM/Route 
Hardware 
Over/Under 
tolerance 
Temperature/Cure 
- 
- 
f-- 
- 
Cracks 
Broken/Damaged 
Inspection 
Incomplete 
Part Incorrect 
Weld 
- 
- 
f-- 
- 
Crushed/Crimped. 
Burrs 
Instructions 
Incomplete/Unclear 
Part Lost/Missing 
Wrong Stock Pulled 
- 
- 
- 
- 
Cuffs 
Contamination 
Maintenance 
Part Moved 
- 
- 
- 
- 
Heat Treat 
Countersink 
Mislabeled 
Positioned Wrong 
- 
- 
- 
....- 
nOther 
Inspection 
Strip in Tube 
Cut Too Short 
Misread 
Power Loss/Surge 
- 
f-- 
- 
'-- 
Ripples in Bend 
Drill 
Holes 
Offset 
- 
f-- 
- 
Torque Waves in Extrusion 
Drawing 
Out of Calibration 
- 
f-- 
- 
Turning Sequence 
Finish 
Out of Sequence 
- 
~ 
- 
Wave/Twist 
in Tube 
Folio 
Outside Dimensions 


H:/FORMS/QualityAssurance\approvedQA/NCRWORevG 


Picklist Print 


July-19-12 
1:21:56 PM 


Work Order ID: 
87556 


Parent Item: 
D212-664-10lTRN 


Parent Item Name: 
Crosstube Turning Detail 


Start Date: 7/10/12 


Start Qty: 1.00 
4 
Required Date: 8/17/12 


Required Qty: 1.00 


Status 
nate 
Issued 
Qty 
Issued 


1 


Qty per Kit 
Total 
Qty 


12.0000 


Qtyon 
Hand 
Unit of 
Measure 


Each 


Route 
Seq ID 


120 


Last 
Lllcation 


No 
Manufactured 
D6005-128 


Crosstube 
Material 


Component Item ID/ 
Item Name 


Comments: 
IPP Rev:A 
08-03-06 
new issue 
DD verified by:ec 
IPP Rev B 
08.04.02 
removed Polish EC verified by: DD 
--------~~~---------_.-- 
-- 
- 
---- 
Replacement 
Mfg/ 
Bin 
Primary 
Item ID 
Purch 
Item 
Location 


LG 


!&£..Q!y 


12 


12 


Loc Code 


----_.~~c.~~. 
--"'--'~' 
- 
' 
---" 


.} : 


,- 


NCR: 
Yes 
/ 
No 


:.~ 


WORK OROER NON-CONFORMANCE I UPDATE 


- 
::::~~~ 
::', 
..; ~ 


DQA: 


QA Closed: 


Date: 


Date: 


AGAINST DEPARTMENT/PROCESS 
Work 
Order: 


Part No. 


NCR No. 


,',;':' 
- 
D!,~P;~J,:rION 


• 
••...:- 
,"",:., .. 
~ 
"". 
" I- 


" 
',' 
ReWO~k~ 
Scrap, 


Use-as-is 
," 


Work 
Orde~'up'date 
',' 


Skid-tube~- 
Machining 


Thermoforming 


Large Fab 


_crosstUbe~ 
Small 
Fab 


Finishing 


Composite 


Water 
Jet~ 
Prod. 
Eng. Coor. 


Rec/Store/Packaging 


Supplier 


Engineering~ 
Quality 


Other 


'\ 


,. 


Root 


Cause 


Doc/Data 
_ 


Equip/Tooling _ 


Operator 
_ 


Material 
I-- 
Setup 


""- 
Other 


""- 
Process 


""- 
Supplier 


""- 
Training 
>-- 
Unapproved 


Date 
Step 
Qty 


Description 
of work 
order 
update 


or Non-conformance 


Initial 


Chief 
Eng 


Action 


Description 


Sign & 


Date 
Verification 
QC Inspector 


FAULT CATEGORY 


Bend 
I-- 
BaM/Route 
- 
Broken/Damaged 
- 
Burrs 
- 
Contamination 
- 
Countersink 
- 
Cut Too Short 
- 
Drill 
Holes 
- 
Drawing 
- 
Finish 
- 
Folio 


Landing Gear 
...:- 
>-- Bending 


Centre Not Concentric to O/S 
>-- 
>-- Cracks 
>-- Crushed/Crimped, 


>-- Cuffs 
>-- Heat Treat 
>-- Inspection 
Strip in Tube 


_ 
Ripples in Bend 


_ 
Torque Waves in Extrusion 


Turning Sequence 


""- 
Wave/Twist 
in Tube 


H:/FORMS/Quality Assurance\approved QA/NCRWO RevG 


- 
General 
- 
Grain 
- Hardware 
--- Inspection 
Incomplete 
,...- 
Instructions 
Incomplete/Unclear 
--- Maintenance 
I-- 
Mislabeled 


Misread 
I-- 
Offset 
- 
Out of Calibration 
- 
Out of Sequence 
- 
Outside Dimensions 


-Ovalized 
I-- 
Over/Under 
tolerance 
I-- 
Part Incorrect 
I-- 
Part Lost/Missing 
I-- 
_ 
Part Moved 


_ 
Positioned 
Wrong 


_ 
Power Loss/Surge 


~ 


Pressure/Forced 


Temperature/Cure 


Weld 


Wrong Stock Pulled 


nOther 


-,. 


\. 
.. 
DART AEROSPACE LTD 
I 
Work Order: I 
8>1-<;5S/6 


Description: 
Crosstube Assemblv (205/212/412 
HiQh Fwd) 
Part Number: 
0212-664-141 


Inspection 
Dwg: D212-664-141 
Rev: D 
Paae 1 of 2 


FIRST ARTICLE INSPECTION CHECKLIST 


Inspection 
Sheet 
Actual 
Method of 
Tolerance 
Accept 
Reject 
Comments 
Drawing Dimension 
Dimension 
Inspection 


0.200 
+/-0.010 
.'J.-OJ 
~ 
VFflrJ 
CNL:-08 
RO.063 
+/-0.010 
,(JC,0 
c-/ 
(2h - 
2.740 
+0.005/-0.000 
:l..?-ifS 
// 
V60--/V 
C-NC-o€ 
5.097 
+/-0.030 
5: /0'5 
,// 


2.304 
+0.005/-0000 
.2. 3D b 
v/ 
- 
A 
2.340 
+0.005/-0.000 
.2.qjj3 
v 
/ 
II 
« 
2.398 
+0.005/-0.000 
~~ 
~'2 >/ 
wC 
2.448 
+0.005/-0.000 
~'2..2.~5.~ 
/' 
en 
2.498 
+0.005/-0.000 
r 
'~SDI7 ./ 
2.549 
+0.005/-0.000 
J--<S L/ 
(" 


2.599 
+0.005/-0.000 ~ll.l) C( 
c- 


2.671 
+0.005/-0.000 
1.67(0' 
,/ 
,~-- 
2.701 
+0.005/-0.000 
~,-;()~ 
/' 
\ 
\lr 
VI 


0.200 
+/-0.010 
"')Cf) 
/'" 
V<flr/ 
rJ-.f/ 
08 
(' ..--" 
R~.063 
+/-0.010 
nC0 
/", 
12& 
- 
2.740 
+0.005/-0000 
2.145', 
./ 
If'e12rJ 
Ci7f~ ~ 
( 


/ 
5.097 
+/-0.030 
'0.//0 
t// 
2.304 
+0.005/-0.000 
2. Bob 
../ 
,/ 
2.340 
+0.005/-0.000 
01. 5Lfl. 
./ 
~ 
CD 
2.398 
+0.005/-0.000 
:J '-to/. 
/ 
w0 
2.448 
+0.005/-0.000 
::J 4"(1 
/. 
en 
2,5V I 
/ 
2.498 
+0.005/-0.000 
2.549 
+0.005/-0.000 
,)~L;sq 
J~ 
'l.Ccc/i 


" 
2.599 
+0.005/-0.000 
~ 
I 
\ 
2.671 
+0.005/-0.000 
J.fcjft 
.../ 
~7 
2.701 
+0.005/-0.000 
9- .. 76(, 
V' 
\ 
126.514 
+/.0.020 
)'"2 ?-/.f:J'f 
y 
J-cj'Y"e 
L c;.~-;;<.(J:: 
-- 
- 
I 
W 
.. 


H:IFORMSIQuality 
Assurancelapproved 
QAI FAlxtube 
Rev C 


n, 


Inspection 
Ow : 0212-664-141 
Rev: 0 


WALL THICKNESS MEASUREMENT 


DART AEROSPACE LTD 


Description: 
Crosstube Assembl 


Work Order: 


Part Number: 
0212-664-141 


Pa e 2 of 2 


213 L 


5/6 L 


L 


WALL THICKNESS 
MEASUREMENT 
liN)' 
Deviation 
Location 
w1 
w2 
w3 
w4 
Aw 
TOLERANCE 
(max-min) 
READING 1 
,>t37 
3gZ 
rs t?-. 
SSe) 
L= 0" 
OOc;- 


READING 2 
731 
'236. 
. 2 '-;'-/ 
,Qoq 
L= 
2'-6 


READING 3 
. '35lo. 
,.- 
.3(;<)' 
VO~ 
L= 
~GS. 
.3ses- 
READING 4 
srO'T' 
,~!/1I ", .38s' 
. rs Sf 
,D{O 
0.048" 
L= 
, 
D 


READING 5 
, S~) 
. Shb 
, 'SS-") 
,.Ot') 
L= 
,~bq 


READING 6 
,2~o 
.240 
, 2-SLj 
IV1~ 
L= 
,240 
I 
READING 7 
~rg 
,~~tJ 
'3gq 
.51'1 
011 
L= 


H:IFORMSIQuality 
Assurancelapproved 
QAI FAlxtube 
Rev C 


Revised b 
KJ/JLM 
KJ/JLM 
KJ/JLM 
KJ 
KJ 


Preliminary Approval: 


Date: 


Calibration 
Result 


Actual Block Thickness: 
IW" ~ 


Sitescan 250 Measured Thickness: 
/Q':) "$n 


Audited by: 


Date: 


Rev 
Date 
A 
05.04.27 
B 
06.03.15 
C 
07.05,28 
D 
10.02.02 
E 
12.06.04 


Measured by: 


Date: 


• 


B 


D 


C 


A 


2 


4 


4 


8 


8 


, 


ffi 


Item 
Qty 
Jty 
Part Number 
Description 
-141 
-141 B 
. 
1 
X 
0212-664-141 
CROSSTUBE 
ASSEMBLY,J205/212/412 
HIGH 
FWD) 
, 
2 
X 
0212-664-141B 
CROSSTUBE 
ASSEMBLYt214 
HIGH 
FWD! 


3 
1 
1 
06005-128 
CROSSTUBE 
- 
4 
2 
2 
02893-1 
SUPPORT 
5 
4 
4 
03595-063-450 
RUBBER 
CUSHION 
SHOFcnpy 
6 
4 
4 
MS21920-25 
CLAMP 
(OR 
MS21920-26) 
RETURN 
f(.J 
7 
NR 
NR 
MAGNOBOND 
6398 
ROCKWELL 
SPECIFICATION 
RBO-120-023 
ENGINEER:NG 
ADHESIVE 
(TEXTRON/BEll 
SPEC. 
299-947-100, 
TYPE 
II, CLASS 
2 ADHESIVE) 
UNCONTROLLED 
COPY 


SUBJECT TO AMENDMENT 
\Q;i-l6W 
f<Ul'l 
""'DS!. 'le"e>-> 
V lL 
UND~ FiVIEWec;"'ilI1-~14 
GENERAL 
NOTES: 
WITHOUT 
NOTICE 
rt7~.~ 
I Jt.o~.~ 
WORK ORDER 
- 
1) 
MATERIAL: 
MANUFACTURED 
FROM 
D6005-128 
No.-£2lss:Co )4LJ 
">II' ""Y-'<"'-I"""""j.<j 
~INISHED 
lENGTH 
= 126.514,,0.020 
2) 
FINISH: 
' ~MICAL 
CONVERSION 
COAT PER DARTOSI 
0054.1 
CEO f\;'~'ACHEC 


cliME 
INSIDE 
AND OUTSIDE 
PER DART QSI OJ5 4.2 
• 
~ 
i';';;H OUTSIDE 
PER DART OSI 0054.2 
IZ/Dl-) W 
3) 
TOLERANCES 
ARE 
PER DART OSI 018 UNLESS 
OTHERWISE 
NOTED 
~ 
4) 
UNITS: 
INCHES 
UNLESS 
OTHERWISE 
NOTED. 
5) 
BREAK 
SHARP 
EDGES: 
0.005 TO 0.010 
MAX. 
RELEASED 
6) 
IDENTIFICATION: 
SCRIBE 
DART 
PART NUMBER 
"D212-664-XAX" 
AND 
BATCH 
NUMBER 
ON INSIDE 
OF CUFF 
USING 
VIBRATING 
STYLUS 
2009,~9 
7) 
WEIGHT: 
D212-664-141 
= 33.6 Ibs (PER IIN-D212-664) 
D212-<>64-141B = 33.61bs 
(pER 
IIN-D212-664) 
8) 
PART 
IS SYMMETRIC 
ABOUT 
CENTERLINE. 
9) 
RUN CUTIER 
OFF PART. 
BLEND 
OUT EDGE 
LONG ITUDINALY 
, TRANSITION 
SHOULD 
BE SMOOTH. 
10} 
BEND 
PROGRESSIVELY 
WITH 
A MINIMUM 
OF 3 PASSES. 
MAXIMUM 
TUBE 
FLATTENING 
DUE TO BENDING 
IS 
6% BASED 
ON 0.0. 


11} 
lI0UID 
PENETRANT 
INSPECT 
OUTSIDE 
SURFACE 
OF CROSSTUBE 
PER QSI 038. 
D 
REFORMATJREVISEGENERAL NOTESJPARTLIST; 
RF 
09.09.30 
12} 
INSTALL 
D2893-1 
SUPPORT 
USING 
0.03- TO 0.06- THICK 
LAYER 
OF MAGNOBOND 
6398 TO THE SURFACE 
OF 
REORGANIZED 
VIEWS 
AND 
REFORMATTED 
DRAWING 
D2893-1 
THATWILL 
BE IN CONTACT 
WITH 
THE CROSSTUBE 
PER QSI 015. 
LET CURE 
FOR 12 HOURS 
AFTER 
TO CURRENTSTANDARDS;ADD .1418 (ZN 84-2, D4-2); 
INSTALLATION 
AND PRIOR 
TO PAC:;(. SING. 
REMOVEDREF & ADD TOLERANCES (ZN 84-3, C6-3,C8-3 
13) 
INSTALL 
MS2192D-25 
CLAMPS 
(OR -26) WITH 
D3595-063-450 
RUBBER 
CUSHIONS 
TO SECURE 
THE D2893-1 
& 86-3); RELOCATEDFLAG#6 PER PAR08-D46(ZN AS-3); 
- 
SUPPORTON 
TOP SIDE OF THE CROSS TUBE. 
ENSURE 
CLAMPS 
ARE OPPOSITE 
OF CROSSTUBE 
MOVEDTURNINGDETAIL & UPDATEDTOLERANCE.TO 
SUPPORT. 
SHEET4 


14) 
EXTREME 
CARE 
MUST 
BE TAKEN 
TO PROTECT 
THE OUTSIDE 
SURFACE 
OF THE TUBE. 
THE OUTSIDE 
C 
REMOVE -851 ABRASION STRIP; ADD MAGNOBOND 
PH 
07,03.08 
SURFACE 
MUST BE SMOOTH 
AND 
FREE 
FROM SURFACE 
DEFECTS 
SUCH AS SCRATCHES, 
NICKS, 
OR 
6398, CUSHION, REVERSE CLAMPS 
DENTS. 
DEFECTS 
UP TO 0.005" 
MAY BE 
BLENDED 
OUT LONGITUDINALLY. 
CIRCUMFERENTIAL 
GRIND 
8 
ADD HOLES FOR COMPATABllITY WITH BHTIAA 
PH 
05.02.04 
MARKS 
ARE UNACCEPTABLE. 
SKIDTU8ES 


15) 
TORQUE 
CLAMPS 
80 TO 100 IN-LB. 
ENSURE 
AT LEAST 
1.5 THREADS 
SHOWING 
IN SAFETY 
AND 
THAT NUT 
A 
NEW ISSUE 
PH 
00.12.12 
HAS NOT BOTTOMED-OUT 
AFTER 
TORQUING. 
REV. 
DESCRIPTION 
8Y 
DATE 
DESIGN 
PH 
DART AEROSPACE 
LTD 
DRAWN 
RF 
HAWKESBURY, ONTARIO, CANADA 
CHECKED 
fI 
DRAWING NO. 
REV.D 
MFG. APPR. 
N-.. 
0212-664-141 
SHEET 1 OF4 
APPROVED 
Aroo 
TITLE 
SCALE 
DE APPR. 
7/L. 
XTUBE 
ASS'Y 
(205/212/412 
HI FWD) 
NTS 
DATE 
09.09.30 


COPYRIGKT 
C 2000 
BY DART 
AEROSPACE 
LTD 
ncsOOCW£/fTIS_n;.voCDNFOE~Alf013stF1'l1tl)O'lnceEliJ'ftE"CCIN:l!ItONTHolrlf.1S 
tt01 fOseUS£DFOIl_ 
PURoos[ORCXlP:EOORCQIoM.I"':.U~O 
tOANYQl>O 
otI'lSCfIwrT><lI1" 
WRITTEN 
"£ltIoItslOHmo" 
OMT 
.l£F!DSI',t(:t: l1'O. 
, 


D 


C 


B 


A 


5 


D 


c 


DEO ATrACHED 


0212.664-501 


BENT 
TUBE 
I, 


I, 


I, 


I, 


I, 


I 
<t 


SYM 


0212-664-141/.141 
B 
ASSEMBLY DETAil 


A4-2 
ODODCID 
D2893-' 
SUPPORT 


MS21920-25 
CLAMP, 
2X 


D3595-063-450 
RUBBER 
CUSHION, 
2X 


2 PL 


D 


c 


A 


B 
RELEASED 


. 
2009~9 


DART AEROSPACE 
LTD 
HAWKESBURY, 
ONTARIO, 
CANADA 


DRAWING 
NO. 
REV. 0 
0212-664-141 
SHEET 
2 OF 4 


TITLE 
SCALE 
XTUBE ASS'Y (205/212/412 HI FWD) 
NTS 


COPYRIGHT 
I1:12tlOO BY 
DART 
AEROSPACE 
Lto 
f1.lISOOCI.Io6ITISl'RlV 
•••f[NtDCONI'III(Nrw."-"lllSSlA'l'EOOIlf>i!!XPRE~COIOITIONrnoTITI5 
NQTroeEU!tO'OII""""~=::;'=~,1g,~~~~~I'EII_'MTHOUT 


DESIGN 


DRAWN 


CHECKED 


MFG. 
APPR. 


APPROVED 


DE APPR. 


DATE 
09,09,30 


05-2 


4 


SECTIONA.A 


SCALE4X 


5 


ODCID 
MS21920-25 


CLAMP, 
REF 


02893-1 


SUPPORT, 
REF 


D3595-063-450 


RUBBER 
CUSHION 


UNDER 
CLAMP, 
REF 


lD 
APPLY 
MAGNOBOND 


BETWEEN 
02893-1 
AND 


CROSSTUBE 


6 
7 


B 


A 


4 
-f 


B 


29.65" (753mm) 
TO END OF R86.0 BEND 
ALONG CENTERLINE 


C 


o 


00.3861g~ 
HOLE TO BE ALIGNED 
WITHIN .0.001 OF HOLE 
ON OTHER SIDE OF CUFF 


D212-664-141TRN 
La 
A4-3 


I 


R86.0'2.0 
I 


\ 


I 
I 
I 
et 


SYM 


:' 
ffi 
110.06>0.25 


0212-664-501 
D. 
BENDIi'>lG AND DRILLING 
DETAIL 
OD ~ 


\ 


- 
53.72>0.13 
ffi 
------------ 
55.03.tO.13 


28.49'0.13 


C 


o 


B 


A 


00.386~gg~ 
HOLE TO BE ALIGNED 
WITHIN to.001 OF HOLE 
ON OTHER SIDE OF CUFF 
2 PL PER CUFF 


VIEW C-C: 
CUFF 
DETAIL 
C2-3 
SCALE 
3X 


02.750 
REF 


SECTION 
B.B 
C4-3 
SCALE4X 


0.375 
REF 
DESIGN 


DRAWN 


CHECKED 


MFG. APPR. 


APPROVED 


DEAPPR. 


DATE 
09.09.30 


OEO ATTACHED 


R 
ELEASED 


200~~9 


DART AEROSPACE 
LTD 
HAWKESBURY, 
ONTARIO. 
CANADA 


DRAWING NO. 
REV. D 
D212.664-141 
SHEET30F4 


TITLE 
SCALE 
XTUBE ASS'Y (205/212/412 HI FWD) 
NTS 


COPVRJGHT e 2000 BY DART AEROSPACE 
LTO 


lK!ltlOCUM!Kl"lSl'Ilr¥ 
••l'l!....,COtA:l£HTI 
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NOTlOlIE 
US£D 
__ 
l'URPOSEOOl 
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7 
6 
5 
4 


5 
4 
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B 


A 


C 


D 
~~ 
g 
0 
o 
M 
o 
C! 
-H 
0 
•••• 
-H 


'" 
<Xl 
o 
" 
'", 
'" 
.n 


08-4 


2 


R 
fLEAS 
ED 
2009~10-29 
JWJ 


DART AEROSPACE 
LTD 
HAWKESBURY, ONTARIO, CANADA 


DRA~NGNO. 
REV. 
D 


D212-664-141 
SHEET40F4 


TITLE 
SCALE 


)(TUBE 
ASS'Y 
(205/2121412 
HI FWD) 
NTS 
~T~~:~~~~i:=~i::r?::~~ 


OEO ~11ACMEO 


2.740'0.005 
-0.000 


UNDER REVIEW 
[if'IIOi.dU 


\ 
--.--< 


~7~EDETAIL F/gr'~w 
.nC:: 


DETAIL D: 
""OmuBE'CUFF 
SCAlE5X 


DESIGN 


DRAWN 


CHECKED 


MFG. APPR. 


APPROVED 


DE APPR. 


DATE 
09.09.30 


oooo 


RO.063 


C5-4 


u. 
w 


;: 
0.375 WALL 
t 
~r STOCK, 
REF 
< 
-- 
~ 
J 
[L) 
0.200 


30' 
X 0.500 
DEEP 
CHAMFER 


I 
ct 
SYM 


4 


DETAIL 
E: 
TAPER RUN-QFF 
NOT TO SCALE 


5 


A4-4 
SEE DETAILE 


I 
I 
2. 701 
'OO£~5 
2. 750 
'OO£~5 


------t--------- 


2.750 
STOCK 
REF 


86 
-H 
<Xl 
'!!- 
r-:" 


Rl00.0 
REF 


o86 
-H~ 


6 


go6 
-Hg 


M 
'" 


1') 
6 
,!! 
,N 
'"~ 
I 


Rl00.0 
TRANSITION 
BETWEEN 
TAPERED 
SECTIONS 


C2-4 


o 
Mo6 
-H 
'"'" 
N..• 
N 


o 
0 
'" 
M 
o 
0 
ci 
0 
~ 
~. 
'" 
'" 
<Xl 
'" 
;! 
a) 


DETAILF: 
CUFF TRANSITION 
SCALE lOX 


D212-664-141TRN 
,~ 
TURNING DETAIL 


, 
TAPER 
UNIFORML 
\" 
i'..J,,' 
2.701 ~O~tTHROUGH 
TO 
2.77 21~ 
IT:> 
RUNNING 
OFF PART 


C2-4 
SEE DETAIL 
D 


R100.0 
TRANSITION 
BETWEEN 
TAPERED 
SECTIONS 


----- 
-------- 
---------J------ 
~~] 


2 304..{) 000 
+-OOOS 


2 340-0000 
98'00OS 
. 
2.3 
-0000 
+0005 


2.448.0.000 
.;.0005 


2.498-000;'.5491£"5'000' 


2.599-0.000 
2.6711~ 
<0005 . 


2.701-0.000 


.) 


C 


A 


.6 


~ 


I 
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DRAWINGNO. 
0212-664-141 


DRAWN 


DATE 
11.04.07 


DART AEROSPACE 
LTD 
ENGINEERING 
ORDER 


MFG. APPR. t.~ 
APPROVED 


DATE 
{(. o'{.( ~ 
DATE 


SHEET NO. 


SHEET 1 OF 


DE APPR. 


DATE 


PURPOSE: 
ADD AN INSPECTION WINDOW TO UNDERSIDE OF CROSSTUBE. 


CHANGE: 


NOTES 2 OF SHEET 1 IS AMENDED AS FOLLOWS: 


m.. 


2) 
FINISH: 
CHEMICAL CONVERSION COAT PER DART aSI 005 4.1 
PRIMF. 'SIDE 
AND OUTSIDE PER DART aSI 0054.2 
MASK ,.;v:DERSIDEOF CROSSTUBE AS SHOWN (HATCHED AREA) AND 
PAINT OUTSIDE PER DART aSI 0054.2 
REMOVE MASKING AND APPLY CLEAR COAT 


~ 


2) 
FINISH: 
CHEMICAL CONVERSION COAT PER DART aSI 0054.1 
PRIME INSIDE AND OUTSIDE PER DART aSI 005 4.2 
PAINT OUTSIDE PER DART aSI 0054.2 


R 
ELEASEn 


. 
'. 2011 -04- ~ 


COPYRIGHT 
~ 2011 
BY DART 
AEROSPACE 
LTO 
THIS DOCUMENT IS PRNUE 
AND CONFmEHTlAl 
AND IS 8UPPUaJ 
OM 11fE! fXPRI!$3 
CONOffIOH 1lQT 
IT IS 
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FORAPlY' 
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OTHER 
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DRAWING NO. 
0212-664-141 


DRAWN 


DATE 
11.04.07 
DATE 


DART AEROSPACE LTD 
ENGINEERING ORDER 


MFG. APPR. 
[£ 


DATE 
I .o'f 
Z. 


D.E.O. NO. 
0212-664-141-0-1 


APPROVED 


DATE 


SHEET NO. 


SHEET 2 OF.2 


DE APPR. 


DATE 
il.~.I"Z. 


SCALE 


NTS 


--- 
--- 


I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
0212-664.141/-141B 
ASSEMBLY 
DETAIL 
I 
I 
I 
I 


MASK AREA PRIOR TO PAINTING, 
I 


REMOVE 
MAIlKiNG 
AFTER PAI<T 
~ 
' 
~~~~ 
I 
. 
. 
EFf~~--------_. 
---------------£:9 


2.0 
~ 


SVM 


COPYRIGHT@2011 
BY DART AEROSPACE LTD 
n<IS OOCUI4H1' IS PRNATEAHOCOHf&O£NTlMoANO 
IS SUPPlIED OH TliE Ellf'RESS ~DlTION 
THATITIS 


NaT 
TO BE USED 
FaA 
AWI'URPO$E 
ORCOPg 
OR COMMUNlCATEO 
TO Nit 
Oll1ERPERSOH 
WIltiOVT 
wroJTE,lrf 
P£RMISS101t 
FROM tw\T AEROSF'ACE 
un. 


! 
i 


11.07.15 


SHEET NO. 


SHEET 1 OF 1 


DE APPR. 


DATE 


TITLE 
REV. 
D 
CROSSTUBE ASS'Y (205 HI FWD) 


CHECKED 
'> S. 


DATE 
/1.v(. 


DRAWING NO. 
D212-664-141 


DRAWN 


DATE 


PURPOSE: 
REPLACE MAGNOBOND WITH PROSEAL. : 


CHANGE: 


IS: 
! 
Item 
Qty 
Qty 
Part Number 


1 
.141 
-141 B 
, 
, 
7 
AIR 
A/R 
PROSEAL 890 B-2 i 


WAS: 
• 
-,... 
, 
7 
AIR 
A/R 
MAGNOBOND 639~ 


; 


, 


, 


Description 


SEALANT, AMS-S-8802 CLASS B-2 


ROCKWELL SPECIFICATION RBO-120-023 
ADHESIVE (TEXTRON/BELL SPEC. 299-947-100, 
TYPE II, CLASS 2 ADHESIVE) 


,I 


NOTE 12 & 15, SHEET 11S AMENDED AS FpLLOWS: 


IS: 


12) TO INSTAll 
D2893-1,SUPPORT: ABRAJ;>EMATING SURFACE OF SUPPORT AND CROSSTUBE WITH 
180.GRIT SANDPAPER AND REMOVE r,~SIDUE WITH MEK (OR EQUIVALENT). APPLY A 0.04" TO 0.07" 
THICK LAYER OF PROSEAL 890 CLASS B-2 (OR AMS-S-8802 CLASS B-2) SEALANT TO MATING 
SURFACE OF SUPPORT. 
. 


15) TORQUE CLAMPS 80 TO 100 IN-LB. E~SURE AT LEAST 1.5 THREADS SHOWING IN SAFETY AND 
THAT NUT HAS NOT BOTIOMED-OUT!AFTER 
TORQUING. 
PRIOR TO PACKAGING, RE~CHECK 
TORQUE ON CLAMPS AFTER PROSEAL 890 SEALANT HAS CURED FOR 72 HOURS. 
i 


WAS: 
; 


12) INSTALL 02893.1 SUPPORT USING 0.03" TO 0.06" THICK LAYER OF MAGNOBOND 6398 TO THE 
SURFACE OF 02893-1 THAT WILL BE IN CONTACT WITH THE CROSSTUBE PER QSI 015. LET CURE 
FOR 12 HOURS AFTER INSTALLATION; AND PRIOR TO PACKAGING. 
i. 
15) TORQUE CLAMPS 80 TO 100 IN-LB. E~SURE AT LEAST 1.5 THREADS SHOWING IN SAFETY AND 
THAT NUT HAS NOT BOTIOMEO.OUT!AFTER 
TORQUING. 
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